Reagents were purchased from Sigma-Aldrich and solvents from Sigma-Aldrich or Fisher. All reactions were carried out under a dry nitrogen atmosphere using standard Schlenk techniques.
Instrumentation
Elemental analysis was performed by the University of Manchester micro-analytical laboratory. Seiko SSC/S200 model from 10 to 600 was used for TGA measurements with a heating rate of 10  C/min under nitrogen. Bruker D8 AXE diffractometer was used to record the p-XRD patterns, which used Cu-K α source (1.5406 Å) in range from 2θ = 10 -80° with step size of 0.02° and a dwell time of 3 s. SEM was performed using a Zeiss Sigma VP SEM at an accelerating voltage of 10 kV (for thin films) or 6 kV (for nanosheets). HAADF STEM imaging and EDX spectrum imaging were performed on holey carbon grids using a probe side aberration corrected FEI Titan G2 80-200 ChemiSTEM microscope operated at 200 kV with a probe current of ~180 pA, a convergence semi-angle of 18.5 mrad, and a HAADF inner angle of 54 mrad. EDX data was acquired with all of the microscope four silicon drift detectors (SDDs) turned on and the sample untilted. STEM images were acquired using FEI TIA software, EDX data was acquired and processed using Bruker Esprit Software. AFM was performed using a Bruker Multimode 8 instrument equipped with a silicon nitride cantilever tip. Raman spectroscopy was performed using a Renishaw 1000 microscope system equipped with a 50 × objective, with solid-state diode laser excitation (514.5 nm, 20%
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Synthesis of bis(perthiobenzoato)(dithiobenzoato)Rhenium(III) ([Re(S 2 CC 6 H 5 )(S 3 CC 6 H 5 ) 2 ])
The compound [Re(S 2 CC 6 H 5 )(S 3 CC 6 H 5 ) 2 ] was synthesised as previously described (McConnachie et al. Inorg. Chem. 1997, 36, 6144-6145 
AACVD of ReS 2 thin films.
The setup has been described previously (Lewis et al. Chem. Mater. 2015 , 27, 1367 . Rhenium sulfide (ReS 2 ) thin films were deposited by using Aerosol-Assisted Chemical Vapor Deposition (AA-CVD). A 0.1 mmol solution of [Re(S 2 CC 6 H 5 )(S 3 CC 6 H 5 ) 2 ] in THF (20 mL) was used at 550 C. The aerosol was carried by Argon, which had flow rate 180 sccm controlled by a Platon flow gauge. in to the furnace where the precursor decomposed and deposits ReS 2 on the glass substrates (1 x 2 cm). Substrates were cleaned prior to deposition by sonication in deionized water for 15 min, then sonicated with isopropanol for 15 min, finally with acetone for 15 min to remove any contamination. A Platon flow gauge is used to control argon gas flow rate.
Preparation and Characterisation of Nanosheets
Nanosheets were dispersed by sonication of the ReS 2 thin film immersed in NMP (2 mL) for 36 h using the ultrasonic bath setup described previously (Brent et al. J. Am. Chem. Soc. 2015, 137, 12689) . 
